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Abstract: Aimed at the widespread problems of low applicability and difficult monitoring in SiC
metal-oxide-semiconductor field-effect transistor (SiC MOSFET) junction temperature monitoring methods, a junction
temperature monitoring method based on turn-on transient drain-source voltage is proposed. Due to the existence of
power loop inductance during the turn-on process, the turn-on transient drain-source voltage can reflect the change rate
of current, and it is negatively correlated with the junction temperature through theoretical deduction. On this basis, a
junction temperature estimation model based on turn-on transient drain-source voltage is established using a
double-pulse test. Compared with the actual temperature, the junction temperature obtained by the junction temperature
estimation model has higher accuracy, while the selected temperature sensitive electrical parameters show load-
independence during the turn-on process. In addition, this method is simple to measure and calibrate without destroying

N the device itself, so it has a wider range of applications.
WA EEA: 2024-09-12; fEEIBHE: 2024-11-12, 2024-12-16;

KHABH: 2025-02-05; MKHABE: 2025-02-14
EUWHE: 2023 fERATRL 2HE AR5 BT H (230324042); o . .
iﬁﬁiﬂﬂiﬂi ':F'ﬁC /ﬁz:_:éj;j’i* lﬁé%i, e Bﬁgﬂ:ﬁigﬁﬁ momtorlng; turn-on transient drain-source Voltage; tempera-

Keywords: SiC metal-oxide-semiconductor field-effect
transistor (SiC MOSFET); reliability; junction temperature

B35 5 (TJKL-UAM-202401) ture sensitive electrical parameter
This work is supported by the 2023 Civil Aviation Admini-
stration of China Safety Capacity Building Project under the NS TOR 2 B = S Wi = I =19 5 SO = % S 1€

grant 230324042; the Open Fund of Tianjin Key Laboratory of FEN D VN [1.2]
: . SR @JTT” ZRE, BARHAER AL .
Urban Air Traffic System Technology and Equipment under the -

grant TIKL-UAM-202401 UZS WL | B 23 A X A H T F - R g b v



581 WEESY, . T HEBESINIREER SiC MOSFET 4518 Wi 77 15

(159 o AN (E B ¢ ST 10 o TR 1] A RO o
RGFERAPEL  TEGET, DI R R %+
SR m, A0 34%0), T M FR e R A
FRFER RN, HHEE 55%0, Hit,
XTI ZEAH AR PR S TR I e Ay E 2L, 30t
PEm TR E B SR

AT, S5 k32 4 25 P
Pefila | SeeE i PR o 2

¥ TSEPs(temperature sensitive electrical parameters)!'”

o KT TSEPs #2HL SiC 48 A ek SAkI75L
MR SiC MOSFET(SiC metal-oxide-semicon-
ductor field-effect transistor) A48 i , SCHA[ 11142 H—
T T30 A H R R 2853 W vk, AR i 5 2 th
BRGNS AR, PRI SRS AN s S
FR[12-13TFI ] T HLBH. Rpyg o K BEINZSIRL, SR
Si #R{FHI L, SiC MOSFET HA B KA 2k Tk
55 S8 AR [RIB, 7E[R] D ARG BHAE B /MY
Riyg oy TSR A SN AT BT R, TR D
W P ERR I 5 SCRR[ 14182 M0 T VE B F e R 2
TSI @ BEE AR SCIR ST S5 S Z1H]
AR Uge 19 T, 1530 Sl 2], A
ARAFHEB(E L e 5 FESLIEAN [, SCER[15]i1t 1 3%
T2 A A H R ARSI FL B, 2R B B K R AU
ANZ AR, EEAEHE Uge, BT 5)
ZESNRTHE, BAGEH THEA S IS E, Xt
ORI P LR T T R AR 5 PR R S S IR ]
lyon FAEIMEA RAFIILRMERFR, SCHR[16]1E PR
tyon TE IR SROR WEEIR, 1820 T JA5580N
HERRI LS5 R, T 2 e Ak 2 [l 2% 1 R EBCAR K
18 HL BELR FEAR T B, 5 B8 3 SCBr i FH 7 5, X
TARSEATIATIY 5 SCHR[L7)RISCHR 1815 X X itk
Bab e, s n T T IR N R ] ¢ Al
TR TR T BRI TR] 47 0, POZSIRERBUTE, 2805
SR EA RIFERIECR , BSEaZ R
TGRS 5 SCHR[ 1918 Bt A T b FL U 7y
KM LRI, fEm R BT BT CHRARAR, 1, 5k
B, H AR 252 2 AR A

25 b AR [E N A7 XF SiC MOSFET 4t

I 75 VR BT A R, (U275 R B SR T AN
ML SO TEMRIR T I —Le Pk ik . Blan, SiC
MOSFET #ARHY I 71T # R B LR AL 2
B RABUE AR, S PR i) I DG B ) i A, S 4
ARG BRI BB 1 T O R, BRI, AR SR 1 —
Pl E RS IR Upgy, TE TSEPs [ SiC
MOSFET Z5J Wi J5 ¥, KT Upg ISR A
TSR JERE UK iR 6 2R BRI

1 SiC MOSFET FiEBSERRESH

& 1(a)’ 1 200 V SiC MOSFET %54, FEh
HLH . W A - N-FME)Z | N+, JFET X,
P BN 8] H ey DX A B F- T ZE A T 1(b) S
X E R S A5 FL B, ECHR | AR RN Z [ AT

Vi L

Wik ©
(a) SiC MOSFETHR) %544

D

o
[ e E—
| |
. i

C,

| GD — L |
Go i |K—7§ Cps i
| 1 |
| Cos |
| |

(b) SiC MOSFET i 2535 v %

B 1 SICMOSFET HZ&MFIERE K
Fig. 1 Structure and equivalent circuit of SC MOSFET



16 i, b

E 4 %524 %

AHHE, B MARE C,, =Cos +Cyp  Hithi
2 C,, = Cqp + Cps JRAMERIHRES C = Cyp, , Hoh,
Cas+ Cap~ Cos ZMiAMHERLZS . HHRHEZ . IwE
HLA

Kl 2(a) il R AR, XL BRI T 4R
PS5 NEAFAE SR, AR SIC
MOSFET il B IE N 2(b)in. EH: Usg
IR L 5 U o 956 2 FF I8 B (RO BI AR AK Bl L 5
Ugsan M BIEHLT 5 Ugg o 78 2B A B 2K 2
HU s Ipg ATRTRFLIE: Lo Lspre Locs M Legaus)
SR VAR R R . PCB Bk HLEA
PR A 2R B R L TR Upg M
IR s Upg o MIBASHE; Upg g9 SIC MOSFET
SEATMIAIRIRHLIE ; Uy, VA B R R

Locy
QL Iy - ~o
+ \
Ru.ext K'_— VDQ_/F Lload \\
f I \\
/ \
Iggs ‘ ‘ \‘
§ PO -
| ) ﬁﬁ@% “ Les(Bus) +
| _'__,UBus
channx ,__ CBUS
(a) BT RSSO
U 1818, c } D |
I I | I
I I | I
(I Iy | I
|1 | psM I I
Upsorr || / | [
| | I I
(I | | I
N | | fos
(I | I
I I I
(I
UGS(!h) | |
I
I
Ol Ussoie fo 1) 153 2 Iy t

(b) FFiE IS FRIETE
B 2 SICMOSFET Fifi it 18 %3 B il 7
Fig. 2 Equivalent circuit and waveforms of SC MOSFET
during turn-on process

FrE R T LAA A A~D 4 4B OB BE A,
1) AT AR G B, SRSl HL Rl A8 0E, SRS
P ARSI L ] C FEHL, {HUEES SiC MOSFET
LT WRRES, Upg 1 Ing IS, HE ¢,
2] Ugs BB Ugg s @B BE B(1,, 1,) AL ETHEY
Bt, SiC MOSFET Jiffi i, AT, IqiH
HIGK, EHF o, 2R, R U B @
BBt Clty, ;)0 Upg NRETEL, 1, BFZIE I — 1% VD
THRICHT, Upg PREREAT; @BrE D(ty, 1,) 4 SHdE B
Bt, ML Upg BN Upgon» Ugs TSRS HLEE R
FFIRE] Uggone AIAL, BTBEB M C R T Upg
IFEAR . ZEBTEE B Y Upg MR, 2 I R
SEE AR dLydr BOK, dkmiE R
[l e e R 7 AR TR R U s AHACT IS B, Bt
B C 1 Upg BRARPYIREEROR . BRI, Y Upg
BRI, Cop BEANE, MITE Upg BRI, Cgp
B Upg MR G, DT 52 M 235305 D0 S )
Mo PRI, ASCGEBENTE B X RL Upg  YEA TR
HL S ORI ES I

2 BT Ups, MBS

2.1 Upgy 5 diJdt BIXF

EFXF B B(t,, t,), SiC MOSFET 4 T AN,
SRR 2R . AR 1 AT RI AL, It
BBt I iV, (H 837 [0 i ) A A St 25 e Il
LN AR TRRE, TG A Upg \, PRI, BERTBE
i) Upgy TR A

d/
UDS,M = UDS,off ~ Ligop 'd_DS
! M
A, Ly, WIIRIEE AR, A[RRN
Lloop = LD(pkg) + LS(pkg) + LPCB + Les(Bus) (2)

TESEBR I LT B, Upg oiUpuss H Ligop
BEIRE A . PAIE, Upgy, 5 dipg/de K
22 BRTAERJ JAdEERTHXE

HRAEFL/REE R B IR 2 KCL(Kirchhoff’s current
law)n] 15



581 WEIY, . ATHEPESTRIEBE R SiC MOSFET 4578 Wil Jr ik 17

d(UGS _UDS) |—C, | dUDS |
de Bde

3)

H2R 2.1 T AT AL Cp Ml Cpg 52 Upg HIRE

MAAE K s Upg BARES, HZBE Upg TR/

Ups BERIRT, BZAATIRE Ups 21k, H Cpe>>Cgpo

TERTEE B, HT Upg B, Cgp Rl Cpg AXTEN,

H dUpg/dt A%, IBE 1,00 TF g TREHEEVEHT,
K@) AR

IDS = Ichannel - CGD |

IDS ~ 1 channel (4)
ﬁﬁ Ichannel % UGS T}Eﬁilj ) ﬁ?\%iiiﬁﬂil
lu n Cox Z ch 2
et = 7 Uas ~Uasan) (5)
2L, ¢

b p, R TFIRR, 5 TAHX; C N
HREIMER L, C, =¢, /t,, &, M SiO, JZH
VR, o HRJREE, WU C BRI
Zyn Ly, 500 VR T8 1 58 B R B

TEREE B, Ug MTERRH

-t

Ugs =Usson = WUoson —Ussonr Je'e (6)
K R AW IR HLBH 5 ¢ BB B B3 —HF 21,
H5THKX,

i, #2564~ (o)

ds Hy Cox Z c
dIt)S - L, *Ucs ~Udsan)*
(UGS,on - UGS,oﬁ‘) e R(JC{,SS (7)

R,C,

Hlt, Uy 3 SRBIESHROM T A%, T
RN

sS 4€i qN v
Ussiny = Pons — 0 + 2y, +@ )
T
Vs :kb—ln( Ny J )
g \nm()
4. =35 nr 1332 10)
q

b g, KRR REE: . 0, W SiO,-
SIC R ATy WIS a0 WAHH

B, e =6 Eqsioy s 9 AR IXHATE; N,
I IRIAB AR s ke, WBURZEBHWEG n(DNA
IERFTFUSE, n(T)= (NN, e 0 N,
WAL, Ny WA SEREE, E, A8
i

24 (D~X010), FFAEMIFERE (=CCE H))
THAE, RSB ESEL T, dygd 5 Uy,
ZIEMsEmCR, K 3 Fn, "TLUEH, BEF
R SRS 1, 5 n 0k, WL
A SR E | BLARFIR Ugg g PN . dl,g/de
AERHN Upg i BN TIL, I Upg , MW
ATy, BS TREAEX,

s 3

=
(T-{at]) | |
AN - / Ingt
T 4_!/ —>_dIDST—>UDSMl
A il

B3 Uy, MRk
Fig. 3 Temperature-dependence of U,

3 Upgy &=l T BYRTIT LG E

FIH LTspice 7 HAMHEEBUK T 75,
AT EAEFT TR AT . 2 F GRS EL
%% 1, SiC MOSFET #£H C3M0040120K

x1 WkTEEEAXRSHRE
Tab. 1 Setting of parametersfor dual-pulse
simulation platform

ZH A4
Usson ¥ 15
UGs,oﬁN -4
Rg’im/Q 3.51
S — A kR B /s 4
B AN BRI R /s 1
R _/Q 10

g.ext

3.1 Upgy SRHRBHXE

A XK w47 B 6 PRI G480 H SRS A X
Ups i IS0, RERFINER PR T H Uy, 23BN
50 CHI300 V, TSN 50, 75, 100 Fi



18 i, b

E 4 %524 %

150 pnH, 5 ZAHXERE 1 5 2 H ol oy 24, 16, 12
8 A, B AR THE LR Upg B
FEBIE, WE 4 fis. ERVAL, FRmps i
Upsy ABETE AL, BE—BUER] T R
BEHL R AT B ph 49 3 [ 5 v T 3R [ g e SRR 1 A7

TEE B -
400
3001 UDSAM%Q'ﬂ:
>
> 200}
2 20 5o un@24 A
2 | —75uH@I6A
—— 150 tH@16 A
100F 200 uH@S A
0_
1 1 1
4040 4050 4060 4070 4.080

i ) us
B4 HEEBREAX Uy, FMEERET

Fig. 4 Result waveforms of effect of load inductance
variation on U

3.2 Upgy 5 Ligp FIX T
FFHRUK 5 - B JE Lo RS Upg B
MR, KRR R R TR Uy, A3 B E S 50 CAN
300V, HEEREAEN 50 pH, BUE L, HH
H1 30 nH ZZfL % 45 nH, 3444 5 nH, 20T
BB S T ot B AT B L, BORER Upg g
WA, XU Ly, BVAL RO Upyg o R A HER

PR, DA 3t o235 T ) 22

400

DSM

300

1 1 1
4.040 4.005 4.060 4.070 4.080
Pt ) us

B5 Lo, 3 Upg,, BMMBILE SRR
Fig. 5 Result waveforms effect of power loop inductance

loop

variationson Upg

3.3 UDS,M 5 UBusH"];é%

W50 4 R 2 50 pH, Ly, BEE 9 30 nH,
FEMERE TIREN 50 C, A Uy, ¥ 240 V
AR 320V, L) 20 V O EIFRIEA T AR IR I AL, J3
PR Ug X Upg  BISZIR, B2RPGEANIE 6 B o
HIEIT L, B Ug, R, Upgy ISR, 3R]
Upys M BN 2 8 Upg 7B 22, IR
S5 IR R, SR 2R R Uy, 7Bk

400

UBusiEj(

300

—240V
100 ——260V
—280V
—300V
oF 320V

1 1 1

4.040 4.050 4.060 4.070 4.080
s} 6]/ s

B 6 Uy, ZWUXT U, MImE%RIEE

Fig. 6 Result waveforms of effect of Uy ¢ variation on U,
34 dlJdt 5 THXR

TE Uy M 300 V, T4 HLECH 50 pH IUERAF T,
BUBRRM R T, Lh 25 CORIRZETR, HFRE &
H25 C, RN 150 C, AHIEARRE TR
Ing BXUBKORE , Al 7 Fros . mERAL, fEdF
TFRAT R, W%, B T 0TS, I
Joo W T MRS dgd 55 T R, HE 7
e AR P AR AT T, AR RN TR R

50

—257C
50 C
40 —75C
—100 C
30 —125°C
—150C
<
2 20
10
0
~10 1 1 1 1 1 1
0 1.000 2.000 3.000 4.000 5.000 6.000 7.000

Fif i) s
7 RET T | M RRBEMA
Fig. 7 Waveformsof | .o and local amplification at different T



5 8 1]

WEEOL, . HTIREBESIRIR R SiC MOSFET 451 Wi 5 ik 19

dlpg/de, WK 8 Pizn. tERIHL, [Rl—mfZ) T,
dlpg/dr K, dIg/de 5 T SEAE, SEMEMTT—3K

4.0

3.0

2.0

1.0

dlg/de/(10° Alus)

1 1 1

-1.0
4.035 4.040 4.045 4.050 4.055 4.060 4.065

s} i) /s
B8 FEBSEENART T dl Jdt R
Fig. 8 Waveforms of dl ,/dt during turn-on transient
process at different T

35 Upgy 5 THIXHR

M LINIE Upg 5 TIIOER, 40k
WHEHN S0 pH, Uy, JKE R 300 V, FERHEH]
I TIREN 25 °C, [BIFEN 25 C, BORENRN
150 C, R2IAF T FH@ESRE Uy T, W
K9 fR. mEmI, FERl—MZ], Uy B8 T 1)
FHEECN, 5 TR,

FI5 3 T AT S GE AT, SN Upg o 03 YRR
PERIR R EER Ly o, Bl U, 97EAE . X TRER
TRV, Ly, WRETH, PFIASIS Upg \ M
HER MG U2 5 o S5, WX T 45
JEFRBCEHGE, miEE T MRIAPERE . BT XT
Ups 22405 I 52 AN HERA (B 8E, AT AHEST. T, Up,,g
F Upgy =B ZIHRIEFR, LATEER Uy, X T
DZE R

JRHRRCR

300

200
>
A —25TC
= —s0C
100} )
—75°C 5
—100C
—125C
oF —1s50°C

4.040 4.050 4.060 4.070 4.080
If /s
(a) Upghi T2k 1y 22

300

150 . :
4.040  4.045 4050 4.055 4060  4.065
i i) /s

(b) JRER IR

9 FEIRETFHFETRE Uy K
Fig. 9 Waveforms of U during turn-on process at

different temperatures

4 ZWWIESERSH

FEXRUBK o BAF- 5 9 SERE T, $5 HEXURK o2 9
V-5, kit — L5 E T ik e SEBR g F h 245
PRI P RE
4.1 WEkHMXFEE

10 AUk 24 4 (Keysight PD1500A),
ZIHEAT- G R H] 2 4SS C3M0040120K (1 SiC
MOSFET S E RS — A, i R/
A AR SR LS EVO 1500-1400 flo
P14 o R LI P DR R AU 5 PR 5 SR FH B RE R R
(144 pwFRERIEHE I, DRt i SRAH

EEEGE o
10 WpkmEEEY
Fig. 10 Physical of dual-pulse platform



20 i, b

%24 %

RIS 33512B WY KA e E R TR SR stk
HEM IR S R s SRHAISR Keysight DSOS104A
7RI AR AR THE RS ; R A R K B
PR A Pk B ARADLR B A AR AL, J a4 et
TnFRRE BRI AR, DT S5 B T BE 14
5 SR B ZS LR, AT DAE o A e B
PR A S AR DL o IS5 F- 5 A S 80
EFEGE, W&,
42 REHBRESHARF EZERLRZNME
MR Uy, ¥ 240 V IINZ 320 v, [AIRG
R 20 Vi JRERRINERER T il 25 CAELR
150 °C, [alfgteA 25 C, BEIARF Uy, AR T
T Upg Pl Ing WIE, a0l 11 fs(BL Uy, =280 V
1)

300

200

Up/V

100

1 | I | 1 1
5100 5.110 5.120 5.130 5.140 5.150 5.160
A [R)/us

B 11 Uy, A 280V B, U Hll gBE T ZLEZE RIERE
Fig.11 Result waveforms of U,q and | jvariationswith T
when U, is280V

R T RS INAERR IO 25 IRA TR, o Upg K
EarR S,~S, 4 BB, MBI 5.120 ps,
BFE] B 2 nso S35 B Uy, A
Gl T FRBIH Upgy FFEIE, AT LIRS 2R [H B
BN UpgyUpy M T =38 Z A SC R R, 2
FXZHNXRIATA, BEE 12 PRl
Bk

S\~S, BrBery sl & X R X551k

Upsy =52.873 04— 0.484 07T +0.878 13U, —

0.000 507 713TU,, (11)
Upsy = 53.887 94— 0.580 537 +0.841 75U, —
0.000 217 5537U,,, (12)

(b) S,FrBesl & e

320
300

75

280
2 100

260
125150 40 Ug\éq

©) S;Hr Bl & )a

125 150 240
(d) S BB A

Bus
different stages

B 12 REME Upgys Ug, 0 T ZEHBAER

Fig. 12 Results of fitting among Uy, Ug cand T at



581 WEIY, . ATHEPESTRIEBE R SiC MOSFET 4578 Wil Jr ik 21

Upgp = 5461476 —0.689 26T +0.795 34U, +

0.000 227 297TU,,,, (13)
U =38.0053—0.658 58T +0.812 46U, +
0.000175 637TU,,,, (14)

S,~S, X AIHALA BE ST R 99.51% . 99.81%.
99.82%7M1 99.87%, KHIEATRI LG, BT S,
BEILE3 B 0 RA A RS RARTHE R, T3k
N

_ Upgy —38.0053-0.812 46U,,,,
—0.658 58 +0.000 175 637U,
4.3 WEAR TR LRI
431 RHE

HT AR Uy X Upg \ RIBEERYSEN,
U, H1 240 V /1% 320 V, [HIfRELEN 20V, 15
IR Ugy F Upsy MRBUZ. 0oL, HHS53C
BRI191 4 1 4 R s I A AT LU, 45 R 1Al 13
Fimse BB, U, M 240 VAR{LZ 320 V, X
FLH Upg g RIBUE 53514 0.61 V/°C L0.61 V/°C ,0.58
V/'C. 0.60 V/CHIl 0.60 V/'C, X% A HLER
AEAEXS Upg g RBUZ R/ 5 SCHR1919
TIERLE, ASSCHT 307 B S 0 R

(15)

0.8 08
= RICH

0.71 » RO o738 107
Sosk = " . . = J06O
= <
5050 105 &
i 0.4} Jo4 ﬁ
% 03F 10.3 iﬁ%

02 v v v v " o2

0.1 0.1

1 1 1 1 1
240 260 280 300 320
Ug,/'V

Bus’

B 13 AE Uy, T, FRSKRENTEREEISLL

Bus

Fig. 13 Comparison of sensitivity among different junction
temper ature monitoring methods at different valuesof Uy
432 BEHME

H A S 4 B 25 TR Al TR Y 5 S PR 2 IR 2R AT
WeEL, ZRNE 14 Pros, Hop, AhTFEsR 1R
Sy BrBE Upg y BIBHMETTEASBIR . AGTHE5E 2 2
HBE Upg I ER R . T2 AL 2

S

AR, H5ShrasiRmtt, IREWE 4 C
VAN o B IERISEBR ], Al FZBT B Upg BRI
YENZERAS TR S EUE .

175

FRREEIR © FTERGR] O ThREE 2
150F © . 8 o] O

125+ (o] (o] e =]

100 8 o 8 °

7/C

751

o]
)

50F ¢ a e (o)

25F © e © o)

! ! 1 1 1
240 260 280 300 320
UBus/V

B 14 FRE Uy, FAXHENEREITER
Fig. 14 Results of junction temper atur e estimated using

0

proposed method at different valuesof Uy, .

BEAh, BT RG2S 8RR A SO 4
Ji ¥ 5 3CHR [16] B 48 1 JF 38 %E 3R i 8] 32 A1 5C
FR [ 19T 5 A8 0 i 25 e DR A VR R AT LU B, 25
R 20 SFLEIEM 60 CAEfLE] 115 C, &
SCRFHE DT . 3 A0 3 s i) ok O A 3 S T
VB FEL v OV R B R KR 2243 IR 3.6 °C
6.5 CHI-5.1 C, FXPMERENMHN 2.2 T,
4.7 CHI 4.6 Co LG HIE, AL M R KL
e HERRVERCL, HASZ R AL B2, b H
T,

x2 ARSRENHEMERENT LR

Tab. 2 Comparison results of performance among different

junction temperature monitoring methods

C
. s it -
URES SFRERR iRz
25 Yim

60 61.1 1.1

ARSCHTHR T 90 91.8 1.8
115 118.6 3.6

i 60 58.4 -1.6
JHBALR 90 96.5 6.5
(NTEIRE R ' '
115 120.9 5.9

. 60 56.2 -3.8
FHEBHSIRIR 90 85.2 -4.8
CERTRr ’ :
115 109.9 -5.1




22 i, b

s

Eie o524 %

5 #Hig

ASCHR T — BT E A R LR Y SiC
MOSFET 5l At i, & AR Hrfs 2
Upsy 5 T ST, SRR REHIL S-S C3MO0040120K
%) SiC MOSFET 7EXUK iR~ & F#frac s
IE, RZAFHLITEE.

(1) Upg p T BB SIS T P LA A2 1
RISEME, IR R Upg il T AT A7
HERE

()R T it — AR m A IRAN R A R, S5
S TR — 3. AE Ug, AR TR EyFF
BBRSIIHIY , LT Upgyys Upy M THIRE,
133 T ESIRAR TR, JROZA RN A5 R 5 5
PREFIRXS I, MBENRZEMTE 4 CH. REUZEAN
0.6 V/'C.

(3) 5 3l A2E 31 F Ji) 32 U O 0 3 I 2 O R E
FREEVHT B, AR ST B vk EA e K i i A
B FERTSEBME T, BA S it el , mI sk
T SR AT A e 7 %, A TR % g L F
A RGN IVE IR, DT 55 RGP SRk

(ARSI T BRI TR AR Uy BRI,
FHEAERE . moRAER R g SE Y o (R X
SiC DR F M | o D58 B 119 S B o
Yty , WBRIT R PR Rk EL R AR R /)
TR R RAE T T T 450 W I e

SE k-
(1] FRA]. ikl g R AR R R S 0T

SEVEOUALOT Y LR 2 EdmAria ()] B TR R,
2025, 40(16): 5011-5012.
Wang Laili. Message from the special editor-in-chief of
“research on packaging integration technology and reliabi-
lity optimization of wide bandgap power semiconductor
devices” [J]. Transactions of China Electrotechnical Socie-
ty, 2025, 40(16): 5011-5012. (in Chinese)

(2] ZARIE, THIA, RE, S RHDGE R e R
B SiC DIRBIHBEIT[I]. HF2A4R, 2024, 22(3): 93-99.

Li Dongrun, Ning Puqi, Kang Yuhui, et al. Design of
high powerdensity SiC power module with large chips [J].
Journal of Power Supply, 2024, 22(3): 93-99. (in Chinese)
LR, XI5, b, % SERBUN A SiC MOSFET
TR EBITEVIE]. B THARSAR, 2025,40(20):
6591-6603.

Jiang Jiejun, Liu Qing, Han Weijian, et al. Research on
switching transient modeling method of SiC MOSFET in
wide temperature range [J]. Transactions of China Elec-
trotechnical Society, 2025, 40(20): 6591-6603. (in Chinese)
R, BEAETE, s, AF. TR VR R DK A I Y
SiC MOSFET Jtull i it[1]. L THOREHR, 2026,
41(10): 3314-3326.

Zhou Ye, Xue Zhengyu, Xian Liang, et al. A short-circuit
detection circuit for SiC MOSFET based on drain-source
voltage pulse monitoring [J]. Transactions of China Elec-
trotechnical Society, 2026, 41(10): 3314-3326. (in Chinese)
Yang Shaoyong, Bryant A, Mawby P, et al. An industry-
based survey of reliability in power electronic converters
[J]. IEEE Transactions on Industry Applications, 2011,
47(3): 1441-1451.

Wang Huai, Liserre M, Blaabjerg F. Toward reliable
power electronics: Challenges, design tools, and opportu-
nities [J]. IEEE Industrial Electronics Magazine, 2013,
7(2): 17-26.

XU, 2R, BN, SF. TN BRI AL IR 1
Ptk D R SS IR AR AR IO L[], B LR 2R,
2021, 36(12): 2522-2534.

Liu Ping, Li Haipeng, Miao Yiru, et al. Online junction
temperature extraction for SiC module based on built-in
temperature sensor [J]. Transactions of China Electrote-
chnical Society, 2021, 36(12): 2522-2534. (in Chinese)
Baker N, Dupont L, Munk-Nielsen S, et al. IR camera
validation of IGBT junction temperature measurement via
peak gate current [J]. IEEE Transactions on Power
Electronics, 2017, 32(4): 3099-3111.

EIRPE, Ha AR, RGP 4R by 2 K
LR ITIA]. AR, 2024, 22(3): 30-37.

Wang Zhaoping, Xin Jinlei, Du Mingxing. Construction
of hybrid thermal network model and estimation method

for its junction temperature [J]. Journal of Power Supply,



581 WEESY, . T HEBESINIREER SiC MOSFET 4518 Wi 77 23

2024, 22(3): 30-37. (in Chinese)

[10] R, PMIS, B, 4. T ER S8 m ik it

MOSFET &5l i )7 LS5 ] E AL TR~ 4,
2021, 41(11): 3904-3915.
Wu Tao, Sun Peng, Zhao Zhibin, et al. A review of
junction temperature measurement methods of SiC
MOSFET by temperature-sensitive electrical parameters
[J]. Proceedings of the CSEE, 2021, 41(11): 3904-3915.
(in Chinese)

[11] Fritz N, Kamp T, Polom T A, et al. Evaluating on-state
voltage and junction temperature monitoring concepts for
wide-bandgap semiconductor devices [J]. IEEE Transac-
tions on Industry Applications, 2022, 58(6): 7550-7561.

[12] Yu Bin, Wang Li, Ahmed D. Drain-source voltage clamp
circuit for online accurate ON-state resistance measure-
ment of SiC MOSFETs in DC solid-state power con-
troller [J]. IEEE Journal of Emerging and Selected Topics
in Power Electronics, 2020, 8(1): 331-342.

[13] Zhang Qinghao, Lu Geye, Yang Yanyong, et al. A high-
frequency online junction temperature monitoring method
for SiC mosfets based on on-state resistance with aging
compensation [J]. IEEE Transactions on Industrial Elec-
tronics, 2023, 70(7): 7393-7405.

[14] Yu Hengyu, Jiang Xi, Chen Jianjun, et al. A novel real-
time junction temperature monitoring circuit for SiC
MOSFET [C]// 2020 IEEE Applied Power Electronics
Conference and Exposition (APEC). New Orleans, LA,
USA, 2020: 2605-2609.

[15] Jiang Xi, Wang Jun, Yu Hengyu, et al. Online junction
temperature measurement for SiC MOSFET based on
dynamic threshold voltage extraction [J]. IEEE Transac-
tions on Power Electronics, 2021, 36(4): 3757-3768.

[16] Yang Fei, Pu Shi, Xu Chi, et al. Turn-on delay based
real-time junction temperature measurement for SiC
MOSFETs with aging compensation [J]. IEEE Transac-
tions on Power Electronics, 2021, 36(2): 1280-1294.

[17] Wei Weiwei, Zhu Wei, Liu Tao, et al. Junction tempera-
ture online extraction method for power MOSFET by
current fall time [J]. IEEE Transactions on Electron
Devices, 2022, 69(7): 3811-3819.

[18] Wang Ying, Jiang Xi, Shi Xinlong, et al. Online junction
temperature estimation for SiC MOSFETs using drain
voltage falling edge time [J]. IEEE Transactions on Elec-
tron Devices, 2023, 70(10): 5228-5235.

[19] Du Mingxing, Xin Jinlei, Wang Hongbin, et al. Estima-
ting junction temperature of SiC MOSFET using its drain
current during turn-on transient [J]. IEEE Transac- tions

on Electron Devices, 2020, 67(5): 1911-1918.

HEIF1970— ), &, Wit &l
HAZ, WHIETTI: s R S
Wi, SBEIBESE, Aiss ARG
PS5 EAUFS . E-mail: hfdong@cauc.
edu.cn,

FU(1997— ), &, BEEH,
(IR R/ S S I TRk S R E
P, AR RS ATSEME . E-mail: 2022
022186@cauc.edu.cn,

WREIb(1987— ), B, AR, T
PRI BESETT ) . AEER P PERERAE |
X755 o E-mail: chenzhoushuai@
semipower.com.cn,

XIFA4(2000— ), B, BIEHF5E
Ao BESETT ) HBLEE ) T S
E-mail: 2023022270@cauc.edu.cn,

e
s

(GE RS INES)



